CHAPTER 1

INTRODUCTION

This report is the ninth in a series of Congression-
ally mandated biennial reports on the status of women
and minorities in science and engineering. The primary
purpose of this report is to serve as an information
source on the participation of women, minorities, and
persons with disabilities in science and engineering. It
offers no endorsement or recommendations on poli-
cies or programs. The report documents both short-
and long-term trends in the participation of women,
minorities, and persons with disabilities in science and
engineering education and employment.

Current data and historical trends from a number
of National Science Foundation (NSF) surveys are re-
ported, and also, where appropriate, findings from ex-

to be crucial to participation of persons with
disabilities in science and engineering. Al-
though employed scientists and engineers
with disabilities differ little from those with-
out disabilities in field of employment, em-
ployment sector, primary work activity, and
salary, persons with disabilities are
underrepresented among those with degrees
in science and engineering. Also, among
those with degrees in science and engineer-
ing, they are underrepresented among per-
sons employed in science and engineering.

ternally conducted research are cited. The report fo"o%presentation in Science and

the chronological sequence of the educational syst
then analyzes workforce participation.

eI?hgineering

Major Findings

Several major findings arise from an examinatio
of data in this report.

 First, family income and education are re-
lated to the educational preparation and
achievement of women and minority
precollege students. For example, parental
income is related to average scores on
achievement tests. The higher proportion, in
recent years, of women SAT test takers from
lower income families could influence the
average scores of women which tend to be
lower on average than men’s. Similarly, the
higher proportion of minority achievement
test takers from lower income families is re-

lated to lower average scores on these tests.

Second, the number (and proportion) of
women and minorities enrolling in and earn-
ing degrees in science and engineering is
continuing to increase, whereas the number
of white men doing so is decreasing.

¢ Third, access and accommodation continue

Substantial gains have been made in the participa-
tion of women, minorities, and persons with disabili-
ies in science and engineering in the last two decades.

he gender gap in high school mathematics course
taking has disappeared for the most part, and women
are earning close to half of the bachelor's degrees in
science and engineering. The employment experiences
of women, minorities, and persons with disabilities in
science and engineering are also improving. Unem-
ployment rates no longer differ by sex, although dif-
ferences remain among racial/ethnic groups and
between those with and without disabilities. Salaries,
controlling for field and length of experience, are simi-
lar across sex, race/ethnicity, and disability categories
and the proportions of scientists and engineers in man-
agement within certain age categories are similar
across sex, racial/ethnic, and disability categories. De-
spite similarities, widely different levels of participa-
tion exist within fields, degree levels, and sectors of
employment.

Women

Women are approaching half of science and engi-
neering bachelor’'s degree recipients. The proportion
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of bachelor’'s degrees in science and engineering
awarqled to women held fairly constant in the early Percentage of degrees in science and engineering
to ml_d-1_98OS at 38.t0 39 percent .bUt has beenand in non-science-and-engineering fields to women,
steadily increasing since then, reaching 46 percentby level of degree: 1995

in 1995. (See appendix table 3-3.) Women have been
more than half of bachelor’'s degree recipients in 100
non-science-and-engineering fields since at least
1966 and were 59 percent of bachelor’'s degree re-
cipients in non-science-and-engineering fields in g0+
1995. Within science and engineering, some fields
have a higher proportion of women than others. In 701
1995, women earned 73 percent of bachelor’'s de-
grees in psychology, 50 percent of bachelor's de-
grees in biological/agricultural sciences, and 50
percent of bachelor’'s degrees in social sciences.

Figure 1-1.
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They earned about one-third of the bachelor’s de- 404
grees in physical sciences; earth, atmospheric and
ocean sciences; and in mathematical/computer sci- %07

ences. They earned 17 percent of the bachelor’s
degrees in engineering.

Women earn a smaller proportion of master’s and 104
doctoral degrees in science and engineering than
they do of bachelor's degrees. In 1995, women were 0 ; ;
38 percent of master’s degree recipients and 31 per- Bachelor's degrees Master's degrees ~ Doctoral degrees
cent of doctorate recipients in science and engineer-
ing. (See appendix table 4-27.) By contrast, in
non-science-and-engineering fields, women earn
about the same proportion of advanced degrees as
they do of bachelor’'s degrees. In 1995, women See appendix tables 4-27 and 4-28.
earned 59 percent of bachelor’'s degrees, 60 perceniyomen, Minorities, and Persons With Disabilities in Science
of master’s degrees, and 53 percent of doctoral de-and Engineering: 1998
grees in non-science-and-engineering fields. (See
figure 1-1 and appendix table 4-28.)

Women constitute 46 percent of the U.S. labdvlinorities 2
force, and 22 percent of scientists and engineers in
the labor force. (See appendix table 1-2 and text
table 1-1.) The lesser representation in science a
engineering compared to the labor force as a whalt

can be explained in part by their more recent entfi! . .
P b y d American Indians as a group are 23 percent of the

into science and engineering and by the higher pro- .
portion of women than men with science and eng'-'S' population, they are 21 percent of college enroll-

neering degrees who are employed outside giENt 14 percent of non—science-and-engineering
science and engineering. The highest degree earf@§elors degree recipients and 13 percent of science
and the science and engineering field in whic nd engineering bacht_alors degree recipients. (See text
women earn their degrees influence participation ble 1-1 and appendix tables 1-1, 3-1, and 3-7.)

the science and engineering labor force. For eﬁ_ College enroliment and degree attainment by blacks,

20+

O NonS&E
Os&E

Blacks, Hispanics, and American Indians are less
ly than whites to participate in higher education
ether in science and engineering or in non—science-
d-engineering fields. Although blacks, Hispanics,

ample, a large proportion of women who earne ispanics and American Indians has been increasing.

bachelor’'s degrees in the social sciences, which inority enrollment has been steadily incregs since

defined by NSF as science and engineering degregs,

; ; ; ; The term “minority” includes all groups other than white;
are then employed in social services OCCLIpatlOlchﬁderrepresented minorities” includes three groups whose representa-

(fOI‘ example, social worker, clinical psyCh0|OgISt).tion in science and engineering is less than their representation in the
population: blacks, Hispanics, and American Indians. In accordance with
Office of Management and Budget guidelines, the racial/ethnic groups
described in this report will be identified as white, non-Hispanic; black,

non-Hispanic; Hispanic; Asian or Pacific Islander; and American Indian or

Alaskan native. In text and figure references, these groups will be referred
to as white, black, Hispanic, Asian, and American Indian. In instances
! Social services occupations are defined in NSF surveys as non-sciengeere data collection permits, subgroups of the Hispanic population will

and-engineering occupations. be identified by subgroup name.
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Text table 1-1.

Selected indicators of participation in science and engineering, by sex, race/ethnicity, and disability status; 1995

Dash indicates not available.

S&E
Resident BA/BS BA/BS graduate PhD
population degrees in |degrees in school degrees in U.S. labor S&E labor

Sex and race/ethnicity of Us.t NonS&E 2 S&E? enrollment S&E * force ° force ©
All races........covvevviiiieeinn. 100% 100% 100% 100% 100% 100% 100%
Men......ooovii 48.9 40.4 5615 58.6 63.7 54.1 77.6
WOMEN......viiiiieiiie e 51.1 59.6 46.5 414 36.3 45.9 22.4
735 79.5 76.6 75.9 73.2 84.6 83.8

35.9 32.6 42.0 45.1 45.7 46.3 65.6

37.6 46.9 34.6 30.8 275 38.3 18.2

ASIaN... 3.4 4.0 7.6 8.0 19.3 — 9.7
1.6 1.6 4.2 5.1 135 = 7.5

1.7 2.4 3.4 2.9 5.8 — 2.2

Black, not Hispanic................ 12.0 7.7 7.1 5.6 2.9 11.2 3.4
Men....coooviiiii i 5.7 2.6 29 2.5 15 54 2.1
WOomen.........cooviiei i 6.3 5.0 4.3 3.1 1.4 5.8 1.3
Hispanic.............cooovveveeieennnnn 10.4 5.9 5.8 4.3 3.0 9.2 2.8
Men....coviii i 5.8 2.2 2.9 2.3 1.8 6515 2.2
WOmeN.......ccoooovvviiiiiineeennn 5.1 3.7 29 2.1 1.2 3.6 0.7
American Indian................... 0.7 0.6 0.6 0.5 0.4 - 0.2
Men....cooooii i 0.4 0.2 0.3 0.2 0.2 — 0.2
WOMEN......iiiiiiiiiiciieec 0.4 0.4 0.3 0.2 0.1 — 0.1
Persons with disabilities......... 20.6 = = — i3 13.9 4.9
9.7 — — — 0.9 7.6 3.9

10.9 — — — 0.4 6.4 1.0

Persons without disabilities..... 79.4 - - - 98.7 86.1 95.1
MEN.....oiiiiiiiieiiie e 39.2 — — — 67.9 46.5 73.7
WOMEN......vieiiiiiiiiiiieeeeees 40.2 = = = 30.7 39.6 21.4

! Sources: U.S. Bureau of the Census, Population Division, Release PPL-57. United States Population Estimates, by Age, Sex, Race,
and Hispanic Origin, 1990 to 1996. Data by disability status are from the Census’ 1994 Survey of Income and Program Participation.

2 Figures are for U.S. citizens and permanent residents only. Total includes persons with unknown race/ethnicity. Source: Tabulations
by National Science Foundation/SRS; data from National Center for Education Statistics IPEDS Completions Survey, 1995.

& Figures are for U.S. citizens and permanent residents only. Source: National Science Foundation, Survey of Graduate Students and
Postdoctorates in Science and Engineering, 1995.

4 Figures by race and sex are for U.S. citizens and permanent residents only. Source: National Science Foundation, Survey of Earned
Doctorates, 1995.

5 Source: U.S. Department of Commerce, Bureau of the Census, 1995, Current Population Reports. Details will not add to totals
because data for “other races” group are not presented and Hispanics include both white and black population groups. Data by
disability status are for persons age 15 to 64, are from the Census’ 1994 Survey of Income and Program Participation and refer to
employed persons rather than persons in the labor force.

6 Source: National Science Foundation, SESTAT data system, 1995. Data by disability status refer to employment rather than
participation in the labor force.

NOTE: Because of rounding, details may not add to totals.
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1990, both in numbers and as a percentage of totlady were 12 percent of the population, 9 percent of
enrollment. In 1990, underrepresented minorities wenen—science-and-engineering bachelor's degree recipi-
17 percent of all undergraduate students; by 1994, thewts, and 7 percent of science and engineering
were 21 percent. (See appendix table 3-7.) Minoribyachelor’'s degree recipients in 1995. Asian women,
women are a larger percentage of undergraduate dtowever, were 2.4 percent of non-science-and-engi-
dents than are minority men. Underrepresented minoritgering and 3.4 percent of science and engineering
women constituted 12 percent of total urgpladuate bachelor’'s degree recipients and were 1.7 percent of
enrollment in 1994 whereas underrepresented mindne population. (See text table 1-1.)
ity men constituted 8 percent. Black, Hispanic, and American Indian women are
Both the number and proportion of degrees in sdess represented among science and engineering doctoral
ence and engineering earned by minorities increased sidegree recipients than are minority men. As a group, they
1990. By 1995, blacks earned 7 percent of science aratned 2.8 percent of science and engineering doctorate
engineering bachelor’'s degrees to U.S. citizens and paegrees to U.S. citizens and permanent residents in 1995.
manent residents, up from 5 percent in 1985; Hispani&ee appendix table 4-40.) Black, Hispanic, and Ameri-
earned 6 percent, up from 4 percent; and American Indan Indian men are 3.5 percent of science and engineer-
ans earned 0.6 percent, up from 0.4 pert€Bte ap- ing doctorate recipients. Asian women are a higher
pendix table 3-1.) A higher proportion of bachelor'groportion of science and engineering doctorate recipi-
degrees in science and engineering to blacks, Hispanists than they are of bachelor's degree recipients, but are
and American Indians were earned in social science (88s likely than Asian men to earn doctoral degrees in
percent) and in psychology (21 percent) than was theience and engineering.
case for other groups: 34 percent of those earned by
whites and 24 percent of those earned by Asians were in
social science and 19 percent of those earned by white§/9ure 1-2. , o
and 11 percent of those earned by Asians were in psy: ¢'centage of bachelor's degrees in science and
ChOIOQy. engineering and in non—suence-and-eng|neer|ng

inorit fe pniciy: 1
Underrepresented minorities as a whole are 6 perd'ds 10 Men and women, by race/ethnicity: 1995

cent of the science and engineering labor force. Asians 100

are 10 percent of the science and engineering labor force. {\
(See text table 1-1.) 9 1
Minority Women g
Minority women are as well represented among
science and engineering bachelor’'s degree recipients 7
as minority men, for the most part. Black women are
more likely than black men to earn bachelor’s degrees, 6
whether in science and engineering or in other fields. -
Black women were 4.3 percent of science and engi- ¢ °
neering and 5.0 percent of non-science-and-engineer-~
ing bachelor’'s degree recipients in 1995; black men 4
were 2.9 percent and 2.6 percent, respectively. (See
figure 1-2.) The same proportion of bachelor’s de- s
grees in science and engineering were earned by His-
panic women and Hispanic men (2.9 percent) in 1995. 2
Likewise, the same proportion of American Indian
women and American Indian men (0.3 percent) earned !
bachelor’'s degrees in science and engineering in 1995. o
Asian women were a slightly smaller proportion (3.4  ° ’ ’ ’
percent) of bachelor's degree recipients in science and Black  Hispanic Asian - American

engineering than were Asian men (4.2 percent).

As is the case for minority men, black, Hispanic,
and American Indian women are less represented
among bachelor’s degree recipients, whether science
and engineering, or non-science-and-engineering, tharsee appendix tables 3-17, 3-18, and 3-19.

they are among the pOpUIation as a whole. As a grouPwomen, Minorities, and Persons With Disabilities in Science
and Engineering: 1998

Owomen O Men

8 U.S. citizens and permanent residents only.
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Minority women (including Asians) are 19 percenPersons With Disabilities
of all women in the science and engineering labor force Data on participation of persons with disabilities
and 4 percent of all scientists and engineers in the e less available than data on other groups. These data
bor force. (See text table 1-1 and appendix table &re seriously limited for several reasons. First, there
22.) Within every racial/ethnic group, women are Rave been differing operational definitions of “disabil-
smaller proportion of the science and engineering lay” that include a wide range of physical and mental
bor force than are men. (See figure 1-3.) Field of deenditions. Different sets of data have used different
gree results in differences in employment statistics, definitions and thus are not totally comparable. Sec-
will be discussed in chapter 5. ond, data about disabilities are frequently not included

Field choices of minority women are more similam comprehensive institutional records (for example,
to those of white women than to those of minority meim registrars’ records in institutions of higher educa-
Smaller proportions of black and Hispanic women thaion). Concerns about confidentiality often inhibit col-
of black and Hispanic men are in engineering, anection or dissemination by institutions of data on
higher proportions are in the broad fields of computedisabilities. The third limitation on information on per-
mathematical sciences and social sciences. Asiaons with disabilities gathered from surveys is that it
women are more likely than other women to be engiten is obtained from self-reported responses. Typi-
neers and less likely than other women to be socially, respondents are asked if they have a disability
scientists. (See appendix table 5-22.) and to specify what kind of disability it is. Resulting

Figure 1-3.
Percentage of the U.S. civilian labor force and the science and engineering labor force, by sex and
race/ethnicity: 1995

100

90 A

60

50 A

Percent

40 A

10 A

. ! A I I O o R

White women White men Black women Black men Hispanic Hispanic men
women

[ us 1abor force O science and engineering labor force

See appendix tables 1-2 and 5-22.
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data, therefore, reflect individual decisions to self-idewent of the population having a severe disabil{igee

tify, not objective measures. appendix table 1-3.) These disabilities may or may
Although NSF collects data on persons with disiot require accommodation or limit an individual's

abilities in most of its surveys and uses common deéibility to participate in educational experiences or to

nitions among its surveys, these surveys cover peopke productive in an occupation; these factors account

who earn doctoral degrees in science and engineerfog some of the variability in estimates of the size of

or who are employed in science and engineering. N&#s populatiort.

does not collect data on precollege education or un- Persons with disabilities are underrepresented in

dergraduate education. The National Center for Edthe workforce and in the science and engineering

cation Statistics of the Department of Education doesrkforce. Persons with disabilities were 13.9 percent

collect data on those levels of education, but in mast employed persons in 1994 and 4.9 percent of em-

instances does not include measures of disability st@eyed scientists and engineers in 199See text table

tus. For example, colleges and universities do not majn- , S

tain data on students with disabilities. Therefore, Ssimates of the proporton of e popuaton wih disabilies vary cue

enrolliment and degree data collected from colleges afﬂtir a discussion of the limitations of estimates of the size of this group.

universities are not reported by disability status. 5_ For a discussion of the data problems in describing the population with
Estimates of the proportion of the population witfisabiities, see McNeil (1993).

disabilities vary greatly. About 20 percent of the popqa The incidence of disability increases with age. More than half of doc-

. ; . B ral scientists and engineers who indicate they have a disability became
lation have some form of disability, with about 10 pelisabled at age 30 or later. See appendix table 5-29.

Figure 1-4.
Percentage of the U.S. population, employed persons in United States, and employed scientists and engineers,
by sex and disability status: 1995
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See appendix table 1-3 and text table 1-1.
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1-1 and appendix table 1-4.) Women with disabilitiesbtained bachelor's or master’s degrees in science or
are less likely than men with disabilities to be employezhgineering fields. The National Survey of College
and to be employed in science and engineering. (Semduates provides data on the number and character-

figure 1-4 and appendix table 1-5.) istics of individuals with training and/or employment
in science and engineering in the United States.
Data Sources The “Technical Notes” found in appendix A present

Data for this report come from a number of source@formation on the underlying concepts, data collection
(See appendix A, “Technical Notes.”) The primar)t/echniques,_reporting procedures, an_d ste_ltistical reliabil-
sources of information are surveys conducted by NSi% of the primary data sources used in this report.
Division of Science Resources Studies. Other sources = | L
include surveys conducted by the Department &@tatistical Reliability of
(E,\?Cug;t)ion’s National Center for Education Statistic€ omparisons

Data on bachelor's and master's degrees come from The “Technical Notes” found in appendix A present
the Integrated Postsecondary Education Data Systefformation on the primary data sources used in this
(IPEDS) Completions Survey, which is part of an intd€pPort. Many of the data sources used in this report are
grated system of surveys conducted by the Natiorg@mple surveys. Information presented from sample
Center for Education Statistics. This survey providé$irveys has differing degrees of reliability. Survey sum-
data on the number and types of degrees awardedngfies may differ from the actual values for the popu-
U.S. postsecondary institutions and data on the chtfion under study due to a number of sources
acteristics of degree recipients. cpntrlbutmg_error to the estimates. This report states

Graduate enroliment data come from NSF's Suflifferences in comparisons of groups or in trends in
vey of Graduate Students and Postdoctorates in S&e data over time only if they are greater than the dif-
the number and characteristics of graduate science &lfystatistical terms, for this report the impact of sam-
engineering students enrolled in U.S. institutions, diRling error is accounted for by testing at the 95 percent
ferences in enrollment patterns, and differences in fonfidence level any individual comparisons pre-
nancial support patterns. sented.) Where possible, analy_sts have also consid-

The Survey of Earned Doctorates is the source 8fe¢d the impact of nonsampling errors such as
data on doctoral degrees. This survey, which is coficomplete coverage and nonresponse.
ducted for the National Science Foundation, the Na-
tional Institutes of Health, the National Endowment foDrganization of Report
the Humanities, the U.S. Department of Education, and
the U.S. Department of Agriculture, annually provide
data on the number and characteristics of individuai
receiving research doctorate degrefesm U.S. insti-

Chapter 2 focuses on precollege mathematics and
ience education, including factors influencing sci-
ce and mathematics achievement, course taking, test
: scores, and attitudes toward science and engineering.
tUt'OEnri' lovment data come brimarilv from three sur Chapter 3 examines undergraduate education as

ploy pri "y Uh eparation both for careers and for graduate educa-

veys that form an integrated system of NSF surveﬁ%n' This chapter presents data on trends in enroll-

called the Scientist and Engineer Statistics Data Sys- .
tem (SESTAT) to produce national estimates of the éﬁ_ents and degrees in 2- and 4-year colleges and

tire science and engineering workforce. The Survey o
Doctorate Recipients provides demographic and e
ployment information on individuals with doctoral
degrees in science and engineering. This survey i
longitudinal survey of a sample of individuals und
the age of 76 who received a research doctorate.Ij]ré

science or engineering from a U.S. institution and w o employment by field and sector. It also focuses

were living in the United States. The National Surve . .
of Recen? College Graduates provides employmen?parately on academic and nonacademic employment.

and demographic data on individuals who recently
References and Data Sources
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Introduction

Current Population Reports, P70-33. Washindscience and Engineering Equal Opportunities Act, Sec-
ton, DC: U.S. Department of Commerce. tion 32(b), Part B of P.L. 96-516, 94 Stat. 3010, as
amended by P.L. 99-159.

National Science Foundation. 199%cience and
Engineering Degrees: 1966—-1998ISF 97- U.S. Department of Commerce, Bureau of the Census.
335). Arlington, VA: National Science Foun-  1994.U.S. Population Estimates, by Age, Sex, Race,
dation. and Hispanic Origin, 1990 to 1998PL-57. Wash-

] ] ] ] ington, DC: U.S. Department of Commerce.

National Science Foundation. 199%cience and
Engineering Degrees, by Race Ethnicityl).S. Department of Commerce, Bureau of the Census.
1988-1995NSF 97-334). Arlington, VA: Na- 1995. Current Population Reports. Washington, DC:
tional Science Foundation. U.S. Department of Commerce.



	Major Findings
	Representation in Science and Engineering
	Women
	Minorities
	Minority Women
	Persons With Disabilities

	Data Sources
	Statistical Reliability of Comparisons
	Organization of Report
	References and Data Sources

